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[4JAh§^g] OS 0 a 

imm 29,000 g 

[ii^AIW] 1. S.Qtk\, SAUK 3! EB) 2* ig 

2. £3A1 fi^Ai, SAilAi(gJ ES)§ FD¥^ 15 

3. z\mECM s a^s) 



^■(width)ol M tilMolJi 3)tfl 2 N 7fll- A^ ^ 91^ ^(stack)-|- K 7fl3 
"53. (multi-bank) *\-%-^\A W *fl°l ^S^, ^7] 

^^>7l afl 1 ^ S.91^\^, ^7) K 7fl3 zj-^ ^fl 

^ri ^ ^-s>7l ^-$V K 711^1 *i| 2 ^ ^Bl-i-^h A 1 ^ 3£<?]EH 

A^ ^ ^ X «UM 1^- 7>/^§>^ 7}^7]^, ^7} *fl 1 

^ ^°]EH1 ^ ^;J2f #7] 7}#AV7l<3} <gA> £^ ^ ^ §H ^ ^ ^ ^> 

^ ^-7] ^1 l ^ Jt9Je]3. 7fl^§>fe ^e^S}^, ^-71 K 7fl^ A 2 ^ 

£m°fl AA tJ1 -§-*)- JI, *fl 1 ^ it^lBloll T^j-^ ^ ^7] 7>/^ 

si ^SRr K 711^ ^3^S]Ai## ^"71 7>^-AV7l, ^El#a]^#^ % 

A ^*S3^ ^-n-^l ^ *1H^, ^-71 *\] i ^ i«]Bl3 afjfl n - X 

tilEfe ^fl ^ tfl-g-SHr €^ ^r*J3fe ^^ofl 3«fl M 

«1H£) ^01^/01 = ^^7]. ^-7] ^eH^I x-l^-( P ush)£]7--li4 °J#(pop)€ nfl S# 
4. £ ^3 4^ u <§3 ^22] ^en-^ 7lH§>7l sl^fe ^efl^l TlH 

£ 5 
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cff^ ^ >n°1 3)5.(C0NTR0L CIRCUIT FOR MULTI-BANK STACK 
STRUCTURE) 

a — i » 

5. 2fe i^S) Ir^^o.iEL Jto^jr. oj- "51; 

3^-* 5*1 5^o)t}. 

100, 200 : ^ 10, 210 : ^ £.<&t\ 

20 : 7}A^y] 40 : ^7}7] 
30, 50, 60, 214, 216, 218 : ^El#aM 

70, 220 : ^3.1 ^ 80, 230 : ^3.0 ^ £.9ltf 



t^£r *r°l35. tlE^ei -B-^ (microcontroller unit), A±3L *\£\7] 

(digital signal processor) -f-^H ^>-g-5l^ ^(stack)-8: *lHSr7l 

^S, # 1*9.3. (multi-bank) ^S^l jL-i:^^. 

5. -^tb S)^°ll ■5J°l^r. 

n>ola.^ ^E^e] -f}-^(Micro Controller Unit; MCU)°m tHIi -tl^ 
(Digital Signal Processor; DSP) 3.^)^ go. S5.ZLEfl^^- c^o^ 
(programmable Device)<*IM ^ *>-8- ^^(stack)^r 3.711 *-Hf°l 27>x] ^ nfl 
3. ^ 7}±§-&}v\. ^ 4iSM^ll^^ol 7l^<>] c-flolB] nflS.^ ^ 

^ ^(chip)^oH ifl^-Al^ A>^-S>^ h o >^o1 olx^. 

dilSm^H^o] « o >rf^ Afljoj 3.7l# A>-g-^}7> ^Sffe tfl^. Af-g--^ ^ ol 7 | nflo. 

°1] ^7Hi ^e)s>ri-. n&lM-, *>-8-*l-7l nfl^l 

^ <y ^JSt* ^ ^^7> ^*qji f ^ 4i5L7> ^q--^ cf^oi oiq._ 

*r=^o1^^1 <&&*\°.3, ^<2\ 3.7l7> ^Jl A}-g-^ ^ oj^ 3.71 7> JI^ 

a>^-7>7> A}-g-^ ^ 7j- ^RVsiq- seJ|ae (context 

Switching)^ AEflA ^ A]o1 l A>-g-^ ^£. 7 > HB>l-^nV 0>^ ^} 

^ *\)5L?)^ «^^1^SH #7] m^ofl i£ ° 0 toi ^cf^ 3-3 o] o^uf. uj-e}- 



8 ^(bit) *H^3. -H-^^l ^ 7] e| is}^ z\] ol el o) c+o^ fe 8 alEoidl 

ti]:^ ojjE^i^Caddress)^ 16 «lm £ zl °}^°] ^IcJ-. o]^ o^ell^s. g 

^ *\-%-*t ^-f ^cfl ^^ZL^2] 3.7)7} 256 ^ ^§>^ ^^ZL^^ ^ ^-§>7] ofl 

31 ^ a]E a.(bit width)^- 16 «]J= cr^ 20 ^>-8-S>7fl ^cf. 

-f ^>-§-§m 3H1 oxo)*) -g-^ 7 > ^, 

(register) ^<fl ^ ^>7-m-(PUSH) , ^^IM 7}^-^ ^-f (POP)^ ^<>1 

8 tilM^L -^^o> a>*U o^ce^ ^ ^Eijoi] xi^-s>7-lu(-(CALL, 

interrupt), ^^HH 7\A^r ^-f (Return) ©flfe ^ jE.sfl>i^ taje ^o] 16 h]e cc 
^ 20 ^ ^.aj-aj-o^o) ^t}. 

^ *ims}7l fl*fl ^m^S Aj-g-sq^ « 0 >^^ q-^ «gaL ^2: 

(multi-bank structure)^ i^t A>-g-sr>fe ^l^-. u <§3. ^2^ 8«lS cflol 

B} ^£511^1 (s tor age )7j- ^H^S. ^-fl^t access) ^e) 

8tilS EflolBl ^S.2fl^l# OH 7fl^l l4^fOl Zj-Zj-ofl cflS>C^ ^A]6J1 Qfl^]^ 

€ ^^r. ^1^ ^ cf^ u <§3. ^S^l i^^r A>-g-§>^ 

^ 5^. ^ ^2:°1H^ ol^Sll^o^ 3.7)71- 16 ti)E^ Tj-f ol 

* ^ 8 tilMJsL M-^pOl ^ ^ofl q-Jf-H ^^-(PUSH) ^ ^l(POP)!- «fl*> 



3^ ^ Sft^fc 

5. 1# 4# ^S^r ^ S^B] (stack 

pointer) (10)4, 7>a> ^ ^-a>^- ^Js>7l 7K}-X]- 7 -| (20 ) , ^oi^ 

(10) ^ 7>^-aV71(20)^ #^S>7l ^e^s]^ 

(30)4, ^7>7l(40), ^-71 ^El^^M (30)^- ^7>7] (40)4 #^ #^3^ #^ 
§1-71 31 ^El#a]^#(50, 60)4, 14 ^ ^o]Bl(70) ^ «3i3. 24 ^ 

^4(80)^. ^^^f. 

2 7fl4 ^3.(^3.0, ^3. l)oll t||$ 444 ^<?}El« ^>#7l 4^4^ ^Bfl^ 

^^i^§>^ 7fla) 0^401 ^oiBic^ 3.9m, 44 39mm #i:°i o > w-. 

8«1E51 ^oi^^-i?]- o>44 16*1 M4 ^b]§>71 ^^fl^oiq-. 

#4 i«lBll;# n>l:7l 4*fl4^ +1, +2, -1, -2 ^4 7>aV ^ ^r«4 
SRr^l o] fe 7>^7l(20)olMi ^=844. + l-£r 4°14# ^4°ll 4 ^& ufl( PU SH 
T^^, "l^r 3M4* nfl(POP) ^44- +2fe 

cH^. 511^1- -h^Hl 7-1 ^ nfl(CALL) ^34^, -2fe 4^3l^» i^HH 4*fl 
(RETURN)"^ nflofl ^44- oj &6\}*\ ^ S^Ell- n>#7l 4*fl4^r ^ 7 }4(40) 
<M +1 4^- ^7>444. ^El#^]Ai^(50, 60)^r <#7] -#4 ^44 44 391 
4 7>£-o]] zj-zj-o) «§a4] #440} i441:(70, 80H1 o] 



a-ofl o]7>S)fe ^<?]Bl7l- ^^71 nfl^-ojcf. 

-##^r 4^ ^-8: ^HH^ H S3.(Bank 0, Bank 

l)ofl cflsfl i6« aolEl(70, 80)1- 3_*M ^sfl^ltf. 

01 ^ Hga. ^-c1ef£ ^-g-*}^ ^ ^^(10)1- A}-g-^ ^ 5^ 

1% £.9m(70, 80) 3M: 3l^*flo) sVcf . SE^l- HS-B. ^^o] a> 

IMfr 1 ^ ^7} £^ ^isfHS 5! (Adder) 7]- o>i^ ^7} 

( increment er)^^ ^ ^9l^\ ^ 4^ ^olH 

2 ^ #7> ^ SAG-BS. ^.^7]^ 7>-g-§}]o> *}-cf. S>^^a] 

[ig-tgoj ol=j7^> 71 # a] ^^11 

£ -&^-8: ^*fl *fl<iM ^^sL, 

y }£f Z>,g- ^v$Q\ S-^^ ^ 5} 7] ^lofl ^V'S, ^ 

(widthH M ajEol^i ^cfl 2 N 7fl# 7-1 ^ oi^ ^(stack)-i: K 7j]3] t}^ 
a.(multi-bank) ^3:5. ^-g-SM s\3,^: ^7} ±.^9\ ^^fl 

7^\^}7] ^ ^1 1 ^ ^-71 K 7fl<2} tff^ «8=L z^-^ ^ ^ ^ 

^^^1-71 ^t!: K 7fl^1 2 ^ i^]B]#aZf; #7] 1 i@| ^°]bH] 7^^ ^ 
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;t #31 X 1-8: 7}/#<&*\-<*\ #^§Kr ; ^} 1 ^ £.°dt\ 

°fl ^ #4 #7] 7>/^-A> ^cjcq <gA> ol gj - -o} 

^sn^jlS. ^-71 x\] i aej ^oiBjS. afl^s}^ afl 1 ^ ^ ^; #71 K 7fl^ *fl 
2 ^ S^lBllr^l tfl-g-sKn., #7] ;*fl 1 ^ ^<?]BH1 ^ ^jzf # 

7] 7>/#A> ^rjo} o^X]. ^jjj.^. ol ^ - ^o} ^^J^L #71 *fl 2 ^ 

^ i<?}Em^ K 7}1 o] ^ 2 ^ i , #7] 7>/## 

^1 1 2 ^a! ^r^r-ir^r ^*fl ^£]^r f^ofl rr}-5} *]H 

#71 ^1 1 ^ ^ojBl^ N - X til ^fl ^ &ofl tfl-g-^ 5. A] 

<5}jL, ^7fl ^<>H ^)*fl M *1-!M ^olBl/olc5)1^7> #7l ^ofl *1# 

(push)5l7m- ^l#(pop)€ ofl 

w>^-^# ^*HH #71 *fl 1 ^ ^1 2 ^nfl ^Ir^r ^El#alAl 

(multiplexor)^ t 2 -^-^^-. 

°1§> t^oll Kf€- *a*Hl» £^ £ 2 £ 5# #^1§1 ^ 

£ 2fe ^w}^^ ^51 JeL<^JL $14. 

£ 2^1 £^1^ tfj-sq. ^oj, >i^(100)^ ^ e ^o. 8 tjjEoljii ^cfl 32 711^1 ^ 
*i#l; 32 £-1 = (word)3l 3.71 # . i°jBl (stack pointer; 

SP)(110)^ ^^^1 <>|^3ll^(address)7> 0 ^1-^ 31 ^^1^1 ^ Si^o) 
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s}:e_5. 5*1 JM 3.711- g±=t\-. ^7] £.<&b\(110)^ *<K V 31 o] b\ £o) 

€ <H = 3l^l l-g- ^(Top of Stack; T0S)# 7}Bl7lul &t}. 

£ 3£r S. 2<>\] S.*\$. ^bM^ cf^ f£S ^r^H ^V-g-^: ofl 

S. 3^1 £*1^ ^(200)£- ^£1511^^ ^§>^ alE 7 > o^l M§3. OCBank 0)^. 

5., ojJEls^^ 2$Z}5] ^ S7> l«y ^-g; H$3. KBank 1)3. i+fe- ^1^-. ^ i 

MS 3. 0^1 ^ ^oi (Bank 0. SP)(230)^ MS 3. 0<>1M 3Hel 

ol = 3fl>iofl i-g- ^-g: 7>el7lJi, MS 3. 1^1 ^ i<?lBl(Bank 1 SP)(220)fe MS 

S. 4a ^ £ 4b^ £ 3<>11 ^^1^1 "33 ^-^^1 z}-^ M§3 0^4 M§3 1S _ 

t-pf °1 S-^l S.^°l^-. 

•f^d £ 4a# , M§3 1^1 ^(200a)£: £ 3°fl S.*]^ ^(200)^1 ^S}^ 

«1 M7> 1°] ^-g: S.o> ufEf^fl $£-3,, ^1^ til e^. ^l^Sl-al of je. 5fl ^i* 0 # 

^l^f Ei 15«i^l^]S a^§>^cf. tcj-eH ^ i<?]Bl(220)fe 4 «1S7> ^cf. 

£ 4b ^ MS 3. 0^1 ^( 200b) -8: §}3 #7l i^(200b)£r 5. 3^1 £^1€ 

^(200)^1 2] SRI a]m7> 0«?I so} q-El-^fl 3*0.5., s|sRl ulM# 

^ ol = ell^# 0 Si^l-f-Ej 15*]*1^M13_ JM*}^. M§3 0^1 ^ S°]eK230) 

S. 5fe t^ 2 } ti>^^!^ ^^HHl U}€- ^ M33 ^3:51 ^e?-g: *fl o] §1-71 ^tt 
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$13(210)3 +1 -1 7>^-*>7l 7>^-AV7l 

(incrementer/decrementer)^-, ^HH-a]A-]( mu iti p lexor)l-(214, 216, 218)3. ^ 
^cf. #7l ^El#SH 1(214)^ #^£r ^ S $13(210)3. ^l^slZL, ^E]#BJ1 
^1 2 5 3(216, 218)5} #^£r ^ a j3. 1 ^ H§3. 05} ^o] ^#(220, 230) 

£ 5-i- ^S}^, 5 a]io] 3(210) ^ 4 1 

M-^^ 4«1 ^fe 7>3H+ 71(212)5]- ^3 #^(214)3. °g ^ ^ , sfrifl 1 «lMfe 

m^fl ^Mfe f^ofl xcfel- ^o] £^(toggle)£|7lH- ^5>^1 

^3#aH 2 ^ ^3 1-^1 3(216, 218)^: #7l ^ 3.<*m (210)51 #4] 4 «im 

5i- 7}#<&7] (212)51 <a^^ ^ 5i«fl ^ <$^ 

§>M-1- ^ 1 ^ U S3 051 ^6] £.013 #(220, 230)3. ^l^tlr^-. 

^l-§- [a 1] ^ [S. 2]# #2:§>^1 33.51 ^ HOlB)S] ^2(-l- ^Ml 

[S 1] 



Instruction 


Bank 1 SP 


Bank 0 SP 


SP [4:1] 


SP [0] 


PUSH 


SP 


SP 


SP 


toggle 


CALL 


SP 


SP 


SP + 1 




POP. 


SP - 1 


SP - 1 


SP - 1 


toggle 


RETURN 


SP - 1 


SP - 1 


SP - 1 





[& 1]* ^2:^, ^-7] [j£ !]o. ^o]b\ (210)2] ti]E 7 ^ o q] 

nfl, >iifloi| cfloiBl ^^.efl^l- ^ Q*}7] q- ^4-^1 s^fe ^^^#^1 ^ 3. 
91^^(210, 220, 230)2] M-E]-\fl ^^c]-. ^ 3<&&\ (210)5] a^Jfl 

ti]j=2] #o] 0 <g ^-fo])^ ^fl >^2] »$3. 1*H eHo]^ 7 > *]^£H olr}^ 7^ 
9\ n] ^Vcf . 

4 ^^^( instruct ion) ofl tfl^ ^£|b]<2] #3}-^ ^-^-sf ^ , i^l 

31 o] E-] -i- ^-f(PUSH), ^3. 1 ^ 02] ^ ^o]E-l#(220, 230 HI ^ ^ 

^ ME] (210)2] -y-fl 4 «]M ^^5]J1 ^ ^°]E] (210)2] 

^t}. iijoil 16 «lm 2] c^c^^s. t^^% ^-f(CALL)°llfe ^B. 1 * «§a. 0 
2] ^ Ell; (220, 230)°l]fe ^ S.°A^ (210)2] ^ 4 ti]E ^o] ^^£]zl, 
^ i^E] (210)2] ^ 4ti]E^ 7>^7l (212)°1H 1 1^*1)*! &°] ^^^L, 2] 

^ofl 7-]^ d] E]l- ^^]S r fe ^-O(POP), *$EL 1 ^ *§£l 02] S^BH: 

(220, 230 HI ^ ^ i^iB] (210)2] ^ 4 «lm 1^- ^Ht^ $-0} 

^ io]E] (210)2] 2]SHH tilSfe S-g- Jgcf. ^«H1 o]H.Sll^# ^-^1§> 
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^ (RETURN), *§3. 1 ^ »8EL 0^ ^ s.oiE]-i-(220 ( 230)^ ^ 
(210)^ 4«1 S oil ^ 7>^7l (212)^1^1 l^l <gs^x}. ^e? 3.<?1 

3 (210)5] 3jS r ^ ZLcflS. 
[a 2] 



Instruct ion 


Bank 1 SP 


Bank 0 SP 


SP [4:1] 


SP [0] 


PUSH 


SP 


SP + 1 


SP + 1 


toggle 


CALL 


SP 


SP + 1 


SP + 1 




POP 


SP - 1 


SP 


SP 


toggle 


RETURN 


SP - 1 


SP 


SP - 1 





^* ^IWH- ***flSrfe ^^oj-i-o]] o)«fl ^ ^o] El #(210, 220, 230)3} 

m- M-Bl-^fl ^o]cf. ^-71 ^o]El(210)^ ^*>fl tilm^l 1^ ^^-ollfe ^ 

HSH. 0* r *l cflolB]7> 5U^Hr ^-8: ^M^. o]e!^. ^ 

a. 0^ ^ Mb] (220) ti^r 12] ^ i<yBK230)iL4 1 ^ €■ # 

^Cf. fzflqrsl-^, ^ofl 7}^- i?H 7-1^ «ga. o^l 9X^-^-^ "83- 0£r n 

7>e]^o> S>fe^l «V*j) U S3. l£r <>H o^^o]! #o] ^ 

^ instructional tfl3b S^El^l ^3}-fe ^--S-^ ^ , ^^1 

t-11 ol Bl 14 o] = ^^3. ^^-^ ^-f(PUSH, CALL), »83. 1£] ^ i°lBl( 220)011^ i 

^ S«?1eK210)2] ^ 4 ti]J= 0^1 ^ ^^^(230)^1- ^ 

a^le|(210)^lfe 7} #-£71 (2 12 1 Dl«fl^l ^^-^4. cllo] 
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m ^-f(POP) 15] ^ ^9ltf(220)°\}^ 7>##7l(212)°lH iol 

^^^31, ^ (230)5} -#7] ^Blj itOlBl (210)^11 

#7] Agj 3£ol El (210)5] &o] ZLtflS. ^^-S^. ^«H] <>lHSllit ^1 

^-T- (RETURN) , y&3. 05] ^<£e] (230)^1^ ^ 3L<?lE] (210)5] < &^ 

s\JL, «8-3. 1^1 ^ ^^£1(220)5]- ^ S^lBj (210)5] ^ 4 wlJI. 7>#^7] 
(212 H *] 1°1 

^ S.o]E] (210)5] 5)§>^] ti] E 7 |. !©] ^ o. f ^Eflofl 8«1^5] d]o]B]l- ^^-^M- 
^Mlt nfl ^Efl ^o]B](210)5] 2)§]-<?] ti|Ei, £#£]ZL, ^gjofl 16W]eo| a] £L efl^ 
* *j#*|-7H- ^Ml^t afl ^ it^lB](210)5] 2]s>^| «1eh ntfl^. -H-x]^rf. 

Me] (210)5] 4almo11 i-i- 7># £fe ^§1-71 fl^ 7>#A>7] (212)5]-, ^-7] 

3E°1£|(210) ^ ^eq ^o]E]^(220, 230)5. ^ej^ o_S. ^^i} 

^1 7fl5] ^e]#9]a-](214, 216, 218)3. ^ w 3ii5] ^ 5.$lB|<q- «g 

3MS(update)€ ^ £.91^2] SM -g-^H +1 lEfe -IS ^-f7> &t\- 

^M-5] 7}#AV7]n>i^L Z]" Hg^ofl tfl^V io]B] #-g- ^ ^ 
a, ^5] 3.7]^ 32 z]- a§5L5] H7lfe 16 o] JE.5. , ^ £-91 

B]5] 5 ti] o]^-§]-xl °>J7 #Sf\ 4 a] E-g- z]- ^o] IOJeIS Sj-jl, 

3]§}5] h]e^ «)}£L# ^SRrnll ol-g-^j-r]-. ^BflS] o]c E ^^. *l^«1-7l ^5 
tilE A>-g-^ Tj-S-ofli- +lf +2j -1, -2# S>7l 5]sfl 5 allS] 7>^7l7> € 

-S-*N- ^ 4 «lJ=L^-g- o]-g-^v ^ 4- f +i, -i ^ ^o.^ 5]JELS 4 «] 
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*}*}<%*\^ <« ^ t4«H Ir^S) 
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[3^*8- 1] 

^•(width)ol M tfl^olji ^cfl 2 N 7fll- ^ ^ (stack)* K 7fl<2} cj-f^ 

y S 3 (multi-bank) *}-%-*}7] fl^ XH jq^ofl ojo}^ , 

^■7] ^X] ^ ^ 7] Xl l ^ £°]B)<4; 

#7] K 7fl^ 4^ "$3. z]-z]-o] ^ ^ ^ ^^-§1-71 K 7}]al X] 2 ^ S. 

#7] Xl 1 Alj ^o]E]o1| ^ X al^ofl 1* 7>/^Sl-^ #^^> 

-^71 Xl 1 S-y^ofl ^ ^ #7l 7}/^-A> <gA> ^JI^ # ojg) 

«H # §>M-« O.^ ^>7l Xl 1 Xl^Rr Xl 1 ^ 

^"71 K 7^ Xl 2 ^ iol^^ofl Z}-Z}- tfl -§-*}- jl, #7} Xl 1 a<?lB]ol) 

^1 ^ #4 ^-7] 7>/^A> ^cfo] o^X]- ^.g. ^Sj-o} I" A 

^7) Xl 2 ^ Xl^S}^ K 7flsl XI 2 ^ n^l:* 3.^S}3, 

W ^ej XI 1 ^ Xl 2 €Xl 

#7l XI 1 ^ io]B]^ N - X t>lJ=^r ^711 M tfl-g-SRr J£A] 

*|-JL t ^Xl ^*§<>H1 M «lSSj c-Ho]B]/c>| = 5ll>i7l- #71 ^ofl *1 # 

( push )£] 7-1 v|- <?l#(pop)^ nfl ^ ^(multi-bank) 
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^ ^2:1- W 3)^. 
2] 

^7] *\) 1 ^ ^1 2 ^ (multiplexor)^ ^* ^8 £-3. §>fe 

4ir ^3. (multi-bank) ^ ^af ^ ^ s)^. 



15 



IS. 1] 



(SEIPIS) 



SP 



10 



20 



(+1, +2,-1 ,-2) 



MUX 



50 



a: 



7- 



30 



MUX 



70- 







Bankl SP 



7 ^ 



40 



(+1) 



MUX 







BankO SP - 



7 



60 



-80 



[5- 2] 



16 



100 



110 

J. 



SP 



Address 
31 



6 
5 
4 
3 
2 
1 
0 



[5L 3] 



17 



/ 



200 



Address 
11111 



r 



210 



SP 



220 



Bankl SP 



230 



BankO SP 



00110 
00101 
00100 
00011 
00010 
00001 
00000 



[£. 4a] 



18 



/ 



200a 



Address 
1111 



220 



Bankl SP 



IS. 4b] 



Bankl 



200b 



0011 
0010 
0001 
0000 



Address 
1111 



230 



BankO SP 



BankO 



iS 5] 



0011 
0010 
0001 
0000 



19 



210 



SP 



1 0 

0 



[4:1] 



(+1,-1) 



-212 



MUX 



MUX 





220 




230 




/ 






/ 


Bankl SP 




BankO SP 



•218 



20 



